Introduction
============

Schizophrenia is a major psychiatric disability, accounting for more than 50% of all psychotic disorders in the adult Chinese population.[@b1-ndt-12-069] As a result of improved treatment effectiveness and tolerability profiles, use of atypical antipsychotic medications in Chinese patients has increased significantly over the past decade, although clinical trial data in this population remains very limited.[@b2-ndt-12-069]

Paliperidone extended-release (ER) is a once-daily atypical antipsychotic, approved in many countries, including People's Republic of China, for the treatment of schizophrenia in adults. Several clinical studies were conducted to demonstrate both the short-term and long-term efficacy and safety of paliperidone-ER in patients with schizophrenia.[@b3-ndt-12-069] The majority of these studies were conducted in Western populations. However, physiological differences between populations can impact drug metabolism and thus its efficacy and safety. Symptom presentation, including suicide prevalence, as well as treatment response to antipsychotic therapy may relate to race and ethnicity differences among patients.[@b4-ndt-12-069]--[@b6-ndt-12-069]

To date, only three studies of paliperidone-ER have been conducted by the sponsor in Chinese patients: an 8-week, open-label, flexible-dose study of paliperidone-ER in Chinese patients with first-episode psychosis;[@b7-ndt-12-069] a 12-week, non-randomized, single-arm, multicenter study in Chinese patients with non-acute schizophrenia,[@b8-ndt-12-069] and a randomized, double-blind (DB), placebo-controlled relapse prevention study.[@b9-ndt-12-069] Patients enrolled in these studies typically were exposed to paliperidone-ER 2 to 3 months and published data on the long-term safety and efficacy of paliperidone-ER in Chinese patients are lacking.

The present study was conducted to support the long-term safety, tolerability, and efficacy of paliperidone-ER (3--12 mg/day) in Chinese patients with schizophrenia and is the 6-month, open-label extension (OLE) of the relapse prevention study.[@b9-ndt-12-069]

Methods
=======

Study participants
------------------

This study is registered at [ClinicalTrials.gov](http://ClinicalTrials.gov): NCT01662310. Patients of either sex, aged ≥18 years, diagnosed with schizophrenia, based on *Diagnostic and Statistical Manual of Mental Disorders*, 4th version, for at least 1 year before screening, and a Positive and Negative Syndrome Scale (PANSS) total score between 70 and 120 (inclusive), at screening and baseline were eligible for enrollment in the study.

Major exclusion criteria for the study included: drug dependence (excluding nicotine and caffeine dependence) within 6 months before screening according to *Diagnostic and Statistical Manual of Mental Disorders*, 4th edition, history of cardiovascular, respiratory, neurologic, renal, hepatic, endocrine, or immunologic diseases, presence of circumstances that may increase the risk of the occurrence of torsade de pointes or sudden death, heart rate \<50 beats per minute, presence of congenital prolongation of the QT interval or demonstration of repeated prolonged QTc Fridericia interval \>450 ms in \>1 electrocardiogram (ECG), neuroleptic malignant syndrome and hypersensitivity to risperidone, paliperidone, or their excipients. Patients treated with clozapine for treatment-refractory or treatment-resistant schizophrenia, monoamine oxidase inhibitor antidepressants within 4 weeks before screening, depot antipsychotic drugs within 120 days, paliperidone palmitate within 10 months or electroconvulsive therapy within 60 days before screening, and pregnant and lactating women, were all excluded from the study.

Only patients who experienced a relapse or remained relapse-free during the DB phase, or who were still enrolled in the DB or run-in/stabilization phase of the study at the time of study termination were eligible to enter the OLE.

The Independent Ethics Committee or Institutional Review Board at each study site approved the protocol and the study was conducted in accordance with the ethical principles that have their origin in the Declaration of Helsinki and that are consistent with Good Clinical Practices and applicable regulatory requirements. All patients provided written informed consent before enrollment.

### Study design

This was an OLE (24-week) phase of a randomized, DB, placebo-controlled, parallel group study conducted at 18 sites within the People's Republic of China from June 2011 to April 2013. Only the data collected from patients who participated in the OLE phase of the study are included in this paper. However, a brief description of the prior phases is provided in [Figure 1](#f1-ndt-12-069){ref-type="fig"}.

Patients were treated with flexibly dosed paliperidone-ER (3 to 12 mg/day) during the OLE phase. All patients who entered the OLE were provided a starting dose of 6 mg which was given at termination of DB phase of the study. Investigators could adjust the dose with increments or decrements of 3 mg at their discretion. At trial visits, patients were provided medication in a blister pack. Inventory of each blister pack, and the amount of drug used was noted at each study visit. A patient was considered to have completed the OLE phase of the study on completion of all 24 weeks of the OLE phase and having assessments at week 24.

### Concomitant medication

Oral acetaminophen, non-steroidal anti-inflammatory drugs, antihypertensives, beta-adrenergic blockers, oral benzodiazepine, and non-benzodiazepine hypnotic agents were allowed during the OLE phase. Monoamine oxidase inhibitors and antipsychotics (oral or injectable) other than paliperidone-ER were not allowed during the OLE phase.

### Safety assessments

Safety evaluations in the OLE phase included treatment-emergent adverse events (TEAEs), Columbia Suicide Severity Rating Scale, serum and urine pregnancy tests for female patients, clinical laboratory parameters, ECGs, weight, vital signs, and physical examinations. Serum concentrations of prolactin were also determined. TEAEs were assessed at each study visit using elicitation by the investigator with an open-ended question. No specific checklists were used. Extrapyramidal symptoms (EPS) were measured using the Abnormal Involuntary Movement Scale for dyskinesia, Barnes Akathisia Rating Scale for akathisia and the Simpson-Angus Scale for Parkinsonism. These three scales for EPS were collected only in the DB portion of the study.

### Efficacy assessments

Changes in PANSS total score, PANSS subscale scores (positive subscale, negative subscale, and the general psychopathology subscale), PANSS factor scores (positive symptoms, negative symptoms, disorganized thoughts, uncontrolled hostility/excitement, and anxiety/depression), Clinical Global Impression-Severity (CGI-S) scale, and Personal and Social Performance (PSP) scale from OLE baseline to OLE endpoint were evaluated as efficacy parameters.

Scales used in this study were translated into Mandarin Chinese and administered by qualified raters at each study site. Measures of rater quality compared to a gold standard were performed at the investigator meeting and it was found that the level of agreement was high (kappa \>0.60). The validation of these scales was performed elsewhere.[@b10-ndt-12-069],[@b11-ndt-12-069]

### Statistical methods

Intent-to-treat (OLE) analysis set included all patients who received at least one dose of OLE medication and this set was used for efficacy and safety analyses in the OLE phase. Descriptive summaries for the change in efficacy parameters from OLE baseline over time were presented. Safety and tolerability profile during the OLE phase was also summarized using descriptive statistics. The last observation carried forward (LOCF) approach was implemented when measurements at some intermittent visits were not done or when patients withdrew early from the OLE phase.

Results
=======

Patient population
------------------

Of the 201 patients enrolled in the run-in phase of the study, 106 entered the OLE phase. These included 59 patients who had received placebo (Pbo/Pali group) and 47 patients who had received paliperidone-ER (Pali/Pali group) in the DB phase of the study. Out of the 106 OLE patients, 85 (80%) completed the 24-week OLE phase of the study ([Figure 1](#f1-ndt-12-069){ref-type="fig"}). The most frequent reason for discontinuation was withdrawal of consent (8%).

The majority of patients who entered the OLE phase were women (59%), with a mean (standard deviation \[SD\]) age of 30.7 (10.5) years at run-in enrollment. At OLE baseline, based on the body mass index (BMI), 62% of the patients were classified as having normal body weight. The mean (SD) OLE baseline body weight was 65.8 (15.0) kg and mean (SD) OLE baseline BMI was 24.5 (4.3) (kg/m^2^) ([Table 1](#t1-ndt-12-069){ref-type="table"}). The mean dose of paliperidone-ER used was 8.62 mg/day and mean exposure duration was 147.1 days.

Safety results
==============

A total of 35 (33%) patients experienced at least one TEAE in the OLE phase; the incidence was higher in patients from the Pbo/Pali ER group (37.3%) than the Pali/Pali group (27.7%). The most common TEAEs were akathisia, somnolence, nasopharyngitis, and constipation (3.8% each) ([Table 2](#t2-ndt-12-069){ref-type="table"}). One patient died (completed suicide: Pali/Pali group) during the OLE phase. Two patients (4.3%; including the one who completed suicide) experienced serious TEAEs (completed suicide and worsening of schizophrenia: Pali/Pali group). No TEAEs leading to permanent discontinuation of the study drug were noted in this phase.

Eight out of 106 patients, 7.5% experienced EPS-related TEAEs. The incidence was higher in patients from the Pbo/Pali group (11.9%) than in the Pali/Pali group (2.1%). The most common EPS-related TEAEs were hyperkinesias (5.7%), akathisia (3.8%), and restlessness (1.9%). Prolactin increases were more pronounced in women than in men (Pbo/Pali: 83% women versus 76% men; Pali/Pali: 19% women versus 5% men). Increased prolactin levels were not commonly associated with reported TEAEs. One prolactin-related TEAE (galactorrhea) was noted in a patient from the Pali/Pali group.

A majority of patients (99%) had a maximum Columbia Suicide Severity Rating Scale score of 0 (no suicidal ideation) and 1% of patients had a score of 1 (wish to be dead). There were no significant increases from OLE baseline in fasting glucose values or in body weight. Patients from the Pbo/Pali group showed greater change in mean (SD) BMI (0.39 \[1.6\] kg/m^2^) from OLE baseline to endpoint as compared with Pali/Pali group (0.23 \[1.2\] kg/m^2^). Similar trend was observed for mean (SD) change in triglycerides (mmol/L) in Pbo/Pali group (0.42 \[0.8\]) versus Pali/Pali group (0.13 \[0.7\]). Change in mean (SD) cholesterol (mmol/L) was 0.12 (0.8) for Pbo/Pali group and −0.03 (0.7) for Pali/Pali group. No clinically relevant changes were observed in vital signs, ECG recordings or other clinical laboratory parameters.

Efficacy results
----------------

A decrease of −10.4 (13.2) in the mean (SD) PANSS total score was observed from OLE baseline to endpoint in the total group, indicating improvement in the severity of schizophrenic symptoms ([Table 3](#t3-ndt-12-069){ref-type="table"}). Patients from the Pbo/Pali group showed greater improvement in mean (SD) PANSS total score (−15.4 \[12.4\]) from OLE baseline to endpoint as compared with Pali/Pali group (−3.9 \[11.3\]) ([Figure 2](#f2-ndt-12-069){ref-type="fig"}). Overall, patients (total group) showed improvement in mean (SD) PANSS subscale scores (positive subscale: −3.7 \[5.0\]; negative subscale: −1.5 \[3.7\]; psychopathology subscale: −5.2 \[6.9\]) and PANSS factor scores (positive symptoms: −3.3 \[4.8\]; negative symptoms: −1.5 \[3.96\]; disorganized thoughts: −2.0 \[3.4\]; uncontrolled hostility/excitement: −2.1 \[3.7\]; anxiety/depression: −1.4 \[2.6\]) from OLE baseline to endpoint. Similarly, greater improvements were noted from OLE baseline to OLE endpoint in Pbo/Pali group than the Pali/Pali group for the mean (SD) CGI-S scores ([Table 4](#t4-ndt-12-069){ref-type="table"}, [Figure 3](#f3-ndt-12-069){ref-type="fig"}) and PSP scores ([Table 4](#t4-ndt-12-069){ref-type="table"}, [Figure 4](#f4-ndt-12-069){ref-type="fig"}).

Discussion
==========

The safety and tolerability profile of paliperidone-ER over the course of a 24-week period in the OLE phase of this study was generally consistent with the earlier open-label, phase-3 paliperidone-ER study of shorter duration (8-week) in patients with schizophrenia from People's Republic of China[@b7-ndt-12-069] as well as with placebo-controlled studies conducted in more global populations.[@b12-ndt-12-069] Safety results of this current OLE were also consistent with a previous long-term OLE study conducted in a Western population.[@b13-ndt-12-069]

The incidences of EPS-related TEAEs and increased prolactin levels in this OLE were less than those in the DB phase of the same study, as well as compared with previous short-term paliperidone-ER studies conducted in People's Republic of China,[@b8-ndt-12-069],[@b13-ndt-12-069] short-term pivotal global studies,[@b14-ndt-12-069]--[@b16-ndt-12-069] and a long-term (1-year) OLE global study[@b17-ndt-12-069] without any known reason. No TEAEs leading to permanent discontinuation of the study drug were noted in this OLE study, indicating that the TEAEs did not have a major impact on patients continuing on long-term paliperidone-ER treatment. Also, the number of patients receiving anti-EPS medication in the OLE phase of the study was numerically lower as compared with the DB phase.

Patients who entered the OLE phase of the study showed clinically meaningful improvements in efficacy parameters. As would be expected, patients previously treated with placebo in the DB phase had greater improvements in total PANSS-, CGI-S-, and PSP scores during the OLE phase, where they received active drug, as compared to those patients who had been previously treated with paliperidone-ER during the DB phase and then continued with active treatment during the OLE.

There was no active or placebo comparator used in this OLE phase, which limits the ability to draw conclusions relative to a control population. In addition, because of the lack of a comparator group, conducting inferential statistical analysis was not possible, so the results are descriptive only. However, the open-label flexible-dose treatment design used in this study more closely approximates clinical treatment practice used in hospital settings.

In this OLE study, 24-week treatment with flexibly dosed paliperidone-ER (3--12 mg/day) was tolerable and efficacious, consistent with findings from previous pivotal and open-label (1-year) global studies. These results support long-term paliperidone-ER treatment in patients from People's Republic of China with schizophrenia.

These data were presented as a poster at the XVI Word Congress of Psychiatry, Madrid, Spain, September 14--18, 2014.
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![Arithmetic mean (±SE) PSP score over time -- LOCF (run-in, stabilization, DB, OLE).\
**Abbreviations:** SE, standard error; PSP, personal and social performance; LOCF, last observation carried forward; BL, baseline; OLE, open-label extension; Pbo, placebo; Pali, paliperidone; ER, extended release; CGI-S, Clinical Global Impression-Severity; DB, double-blind; RI, run-in; ST, stabilization.](ndt-12-069Fig4){#f4-ndt-12-069}

###### 

Demographic and baseline (OLE) characteristics (ITT)

                                     Pbo/Pali (N=59)   Pali/Pali (N=47)   Total (N=106)
  ---------------------------------- ----------------- ------------------ ---------------
  Age, years (at RI baseline)                                             
   Category, n (%)                                                        
    18--25                           25 (42)           19 (40)            44 (42)
    26--50                           30 (51)           27 (57)            57 (54)
    51--65                           4 (7)             1 (2)              5 (5)
   Mean (SD)                         30.9 (11.59)      30.4 (9.03)        30.7 (10.49)
  Sex, n (%)                                                              
   Women                             36 (61)           27 (57)            63 (59)
   Men                               23 (39)           20 (43)            43 (41)
  Sub population, n (%)                                                   
   Chinese (HAN)                     57 (97)           46 (98)            103 (97)
   Other                             2 (3)             1 (2)              3 (3)
  Baseline weight (kg)                                                    
   Mean (SD)                         64.5 (14.82)      67.5 (15.21)       65.8 (15.00)
  Baseline BMI (kg/m^2^)                                                  
   Category, n (%)                                                        
    Normal \<25                      40 (68)           26 (55)            66 (62)
    Overweight 25--\<30              13 (22)           18 (38)            31 (29)
    Obese ≥30                        6 (10)            3 (6)              9 (8)
   Mean (SD)                         23.91 (4.59)      25.12 (3.76)       24.45 (4.26)
  Current nicotine user, n (%)                                            
   Yes                               7 (12)            3 (6)              10 (9)
   No                                52 (88)           44 (94)            96 (91)
  Baseline (OLE) PANSS total score                                        
   N                                 59                47                 106
   Mean (SD)                         7.2 (14.67)       56.4 (14.72)       62.4 (15.58)
  Baseline (OLE) CGI-S                                                    
   Category, n (%)                                                        
    Not ill                          0                 1 (2)              1 (1)
    Very mild                        4 (7)             12 (26)            16 (15)
    Mild                             14 (24)           19 (40)            33 (31)
    Moderate                         27 (46)           11 (23)            38 (36)
    Marked                           10 (17)           3 (6)              13 (12)
    Severe                           4 (7)             1 (2)              5 (5)
  Baseline (OLE) PSP                                                      
   N                                 59                47                 106
   Mean (SD)                         60.6 (15.63)      66.9 (15.50)       63.4 (15.81)

**Abbreviations:** BMI, body mass index; CGI-S, Clinical Global Impression-Severity; ITT, intent-to-treat; OLE, open-label extension; Pbo, placebo; Pali, paliperidone extended-release; RI, run-in phase; PANSS, Positive and Negative Syndrome Scale; PSP, personal and social performance; SD, standard deviation.

###### 

Treatment-emergent adverse events during the open-label extension phase in at least 3% patients in any group (ITT)

                                                         Pbo/Pali (N=59)   Pali/Pali (N=47)   Total (N=106)
  ------------------------------------------------------ ----------------- ------------------ ---------------
  Total number of patients with TEAEs                    22 (37.3)         13 (27.7)          35 (33.0)
  Nervous system disorders                               9 (15.3)          3 (6.4)            12 (11.3)
   Akathisia                                             3 (5.1)           1 (2.1)            4 (3.8)
   Somnolence                                            3 (5.1)           1 (2.1)            4 (3.8)
  Investigations                                         4 (6.8)           4 (8.5)            8 (7.5)
   Weight increased                                      2 (3.4)           0                  2 (1.9)
  Psychiatric disorders                                  4 (6.8)           4 (8.5)            8 (7.5)
   Restlessness                                          2 (3.4)           0                  2 (1.9)
   Schizophrenia                                         0                 2 (4.3)            2 (1.9)
  Infections and infestations                            4 (6.8)           2 (4.3)            6 (5.7)
   Nasopharyngitis                                       3 (5.1)           1 (2.1)            4 (3.8)
  Gastrointestinal disorders                             3 (5.1)           2 (4.3)            5 (4.7)
   Constipation                                          2 (3.4)           2 (4.3)            4 (3.8)
  General disorders and administration site conditions   2 (3.4)           0                  2 (1.9)
   Fatigue                                               2 (3.4)           0                  2 (1.9)

**Abbreviations:** ITT, intent-to-treat; TEAEs, treatment-emergent adverse events; Pbo, placebo; Pali, paliperidone extended-release.

###### 

PANSS total score: mean change from baseline (OLE) to endpoint (OLE) -- LOCF (ITT)

  ---------------------------------------------------------------------------
                               Pbo/Pali\       Pali/Pali\     Total\
                               (N=59)          (N=47)         (N=106)
  ---------------------------- --------------- -------------- ---------------
  Baseline (OLE)                                              

   Mean (SD)                   67.2 (14.67)    56.5 (14.86)   62.5 (15.62)

  Endpoint (OLE)                                              

   Mean (SD)                   51.7 (12.04)    52.6 (14.51)   52.1 (13.12)

  Change from baseline (OLE)                                  

   Mean (SD)                   −15.4 (12.41)   −3.9 (11.30)   −10.4 (13.20)
  ---------------------------------------------------------------------------

**Abbreviations:** ITT, intent-to-treat; LOCF, last observation carried forward; OLE, open-label extension; PANSS, positive and negative syndrome scale; SD, standard deviation; Pbo, placebo; Pali, paliperidone extended-release.

###### 

Change from baseline (OLE) to endpoint (OLE) in CGI-S and PSP -- (ITT analysis set)

                                Pbo/Pali (N=59)   Pali/Pali (N=47)   Total (N=106)
  ----------------------------- ----------------- ------------------ ---------------
  CGI-S                                                              
   Baseline (OLE)                                                    
    Mean (SD)                   3.9 (0.98)        3.1 (1.02)         3.6 (1.07)
    Median (range)              4.0 (2;6)         3.0 (1;6)          4.0 (1;6)
   Endpoint (OLE)                                                    
    Mean (SD)                   3.0 (1.06)        2.9 (0.94)         3.0 (1.00)
    Median (range)              3.0 (1;6)         3.0 (1;5)          3.0 (1;6)
   Change from baseline (OLE)                                        
    Mean (SD)                   −0.9 (0.97)       −0.2 (0.78)        −0.6 (0.96)
    Median (range)              −1.0 (−3;2)       0.0 (−3;1)         0.0 (−3;2)
  PSP                                                                
   Baseline (OLE)                                                    
    Mean (SD)                   60.6 (15.63)      66.8 (15.68)       63.4 (15.88)
   Endpoint (OLE)                                                    
    Mean (SD)                   71.4 (10.62)      69.9 (13.99)       70.7 (12.17)
   Change from baseline (OLE)                                        
    Mean (SD)                   10.7 (14.01)      3.1 (10.88)        7.4 (13.24)

**Abbreviations:** ITT, intent-to-treat; OLE, open-label extension; SD, standard deviation; Pbo, placebo; Pali, paliperidone extended-release; CGI-S, Clinical Global Impression-Severity; PSP, personal and social performance.
